
Fermions

All matter in the SM are fermions. Thus, we

will rurew aspects of spiron field theory,
which is the field theory describing spirate particles.

Pacspian field

A "classical" Dirac spiron taxs is a

four-compared object, 2 ,
6 = 1, 2, 3, 4 ,

which satisfies the Dirac equi

(ix - n)4 = 0

where we have defined for my operator An
A =2
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Feynman slash notation"

with yu being the Dirac marices .

The

Dirac matrices are 4x4 marices satisfying
the articommutation relation

-> Syr , 203 = 2gv A 2444
identity[A

,B) = AB + BC







One can check the following properties (exercise)

vsPc = P ,
UsPr = Pr

(P2
,
R)" = Pur sidepaat)

PcPp = PrP, = 0

Pc + Dr = 1

Therefore
,
2 = 14 = (P +PR)4

= Pc4 + Pe4
= 4 + Hm

we defie

T = P
,2 , 40 = Po4

In the chial representation , the projectors
are very simple ,

P = (58) , Pr =)8



If 4 and 4 an Pirac farmions
,
then
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Proof (1)
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The
, focusing on the left-hand case

T
,4

= 4 8
° 4

= (P,4)
+

2
°

(P 4) rst = UsI
= 0 an

= 4
=
P
> V

° P
, 4

= 4
+
Paper ° y 7545

, 2
° 3 = 0

IProof (2
-

-> 2 4 = 4 Vir"Yo
= (R-4)r V- (Prel
= 4
+

Pr °VPr
= 4

+
Pr °PU & ! [U5, 2- ) = 0

=2
+
PLPer Y

= S It





























Sure P(0) = a + 30 in gard,

· [00 + 3/000 = [d0( + 32) + b) doo
- ang 2 indeer integrals

Since this must hold for all 4) (a, b)

=> joo = 0

and furthermore defines(000 = 1 such the

(ab(A+Ba) = B .

It then follows that G-integra is the same as G-derivatives

↑do 4 c01 = Go

Moreover
,

anticonate t - yo
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